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5HSUHVHQWDWLYH VFDWWHULQJ IXQFWLRQV DUH SUHVHQWHG IURP
WKH 1DYDO &RPPXQLFDWLRQ &KDQQHOV �1&&� 'DWDVHW�
7KH 1&& 'DWDVHW FRQWDLQV RYHU�WKH�DLU PHDVXUHPHQWV
RI D PRELOH +00:9 DQG D PRELOH 1DY\ VKLS WUDQV�
PLWWLQJ WR D n[HG VKRUH VLWH DW � 0ESV LQ WKH ����
��� 0+] PLOLWDU\ 8+) EDQG� 7KHVH +00:9 DQG
VKLS H[SHULPHQWV DUH UHSUHVHQWDWLYH RI XUEDQ 0DULQH
&RUSV DQG WKH 1DYDO OLWWRUDO 8+) OLQH�RI�VLJKW �/26�
FRPPXQLFDWLRQ HQYLURQPHQWV� )RU WKH VKLS RSHUDWLQJ
Rm WKH FRDVW� D VLQJOH SDWK PRGHO LV DSSURSULDWH ZLWK
VORZ IDGLQJ �� +]�� )RU WKH VKLS LQ WKH KDUERU� D IHZ
ODUJH VWUXFWXUHV ?SXQFWXDWH� WKH VFDWWHULQJ IXQFWLRQ
ZLWK DGGLWLRQDO VSUHDGLQJ WR �� xV� ,Q FRQWUDVW� WKH
+00:9 H[KLELWHG IDVWHU IDGLQJ ��� +]� DQG PXOWLSOH
SDWKV VSUHDG WR � xV� 7KH VDPH ?ODUJH�VWUXFWXUH� HmHFW
LV SUHVHQW ZLWK D IHZ SDWKV VSUHDG WR �� xV�
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7KH GHVLJQ RI UHOLDEOH FRPPXQLFDWLRQV UHTXLUHV WKDW
PRGXODWLRQ DQG GHPRGXODWLRQ WHFKQLTXHV FRPSHQVDWH
IRU WKH GHOHWHULRXV HmHFWV RI WKH FRPPXQLFDWLRQ FKDQ�
QHO� 7KXV� RQH RI WKH PRVW LPSRUWDQW VWHSV LQ WKH
GHVLJQ RI D UHOLDEOH FRPPXQLFDWLRQ V\VWHP LV D FKDU�
DFWHUL]DWLRQ RI WKH FRPPXQLFDWLRQ FKDQQHO� 6RXQG�
LQJV RI D PLOLWDU\ 8+) /26 FKDQQHO ZHUH FROOHFWHG
DW 6DQ 'LHJR� &DOLIRUQLD GXULQJ -DQXDU\ DQG )HEUXDU\
RI ����� 'HWDLOHG GHVFULSWLRQV RI WKH HTXLSPHQW� H[�
SHULPHQWV� DOJRULWKPV� FKDQQHO PRYLHV� DQG WKH 1&&
'DWDVHWV DUH DYDLODEOH WR UHVHDUFKHUV RQ WKH ZHEVLWH >�@�
&KDQQHO HVWLPDWLRQ EDVHG RQ DGDSWLYH nOWHU WHFKQLTXHV�
ZKLFK LQFOXGHG D GHPRGXODWLRQ VFKHPH UREXVW WR PXOWL�
SDWK IDGLQJ� SHUIRUPHG H[FHSWLRQDOO\ ZHOO LQ DOO VFHQDU�
LRV� ,Q FRQWUDVW� FRQYHQWLRQDO EDVHEDQG FKDQQHO HVWL�
PDWLRQ WHFKQLTXHV� ZKLFK UHTXLUH D VHSDUDWH DQG EOLQG
GHPRGXODWRU� ZHUH VRPHWLPHV VW\PLHG E\ PXOWLSDWK�
7KLV SDSHU SUHVHQWV VHOHFWHG FKDQQHOV IRU WKH VKLS DQG
+00:9 HVWLPDWHG E\ WKH DGDSWLYH nOWHU WHFKQLTXH�

�� (48,30(17

)LJXUH � VKRZV WKH FRQnJXUDWLRQ RI WKH PRELOH WUDQV�
PLWWHU DQG WKH n[HG�VLWH UHFHLYHU� $ ��� SVHXGRUDQGRP

ELW SDWWHUQ ZDV FRQWLQXRXVO\ WUDQVPLWWHG IURP WKH PR�
ELOH XVLQJ %36. DW ����� 0+]� �� :DWWV� ������� ESV
RQ D UDLVHG FRVLQH ZDYHIRUP� 2YHU�WKH�DLU RSHUDWLRQ LQ
WKH 6DQ 'LHJR DUHD UHTXLUHV DQ 2$����� PXOWLFRXSOHU
DV D SUH� DQG SRVW�VHOHFWLRQ nOWHU WR SUHYHQW WKH 7[
MDPPLQJ RI QHDUE\ UHFHLYHUV DQG WR UHGXFH DGMDFHQW
FKDQQHO HmHFWV ZKHQ 5[ VLJQDO VWUHQJWK LV ORZ� 7KH
VLJQDO ZDV VDPSOHG XVLQJ WKH $67��� DW �� 0VSV WR
REWDLQ DSSUR[LPDWHO\ ��� VHFRQGV RI FRQWLJXRXV GDWD�
7KH 6$%5( *36 EHDFRQ V\VWHP WUDQVPLWWHG RQFH D
PLQXWH RQ 8+) /26 DW ������ 0+]� 7KH UHFHLYHG
*36 EHDFRQ LQIRUPDWLRQ ZDV GLVSOD\HG RQ D -0&,6
WHUPLQDO JLYLQJ WKH ORFDWLRQ� EHDULQJ� YHORFLW\� DQG SDVW
WUDFN LQIRUPDWLRQ�
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%HOOR
V VHPLQDO ���� SDSHU HVWDEOLVKHG WKH QRPHQFOD�
WXUH DQG DQDO\VLV IRU VWRFKDVWLF WLPH�YDULDQW OLQHDU FKDQ�
QHOV >�@� 7KH ,QSXW 'HOD\�6SUHDG IXQFWLRQ K�W� ~ � PDSV
D WUDQVPLWWHG VLJQDO V�W� WKURXJK D FKDQQHO WR WKH UH�
FHLYHG VLJQDO H�W� DV >�� (T� �@�
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)RXULHU WUDQVIRUPLQJ K�W� ~ � LQ WLPH JLYHV WKH 'HOD\�
'RSSOHU�6SUHDG IXQFWLRQ >�� (T� ��@�
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:LWK HDFK FKDQQHO IXQFWLRQ� %HOOR DVVRFLDWHV WKH FRU�
UHVSRQGLQJ FRYDULDQFH� )RU H[DPSOH� WKH FRYDULDQFH RI
8�I� ~ � XQGHU :6686 DVVXPSWLRQV WDNHV WKH IRUP�
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ZKHUH 3 �I� ~ �  (>M8�I� ~ �M�@ LV FDOOHG WKH VFDWWHULQJ
IXQFWLRQ� 7KH IROORZLQJ H[DPSOHV VKRZ KRZ WKHVH FR�
YDULDQFH IXQFWLRQV HQFRGH WKH 'RSSOHU DQG GHOD\ GLV�
WULEXWLRQ�

([DPSOH ��� �30)6� 7KH 3KDVH�0RGXODWLRQ )DG�
LQJ 6LPXODWRU PRGHOV D FKDQQHO DV >�@�
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DQH
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7KHQ WKH RXWSXW H�W� LV D VXP RI GHOD\HG DQG IUHTXHQF\
VKLIWHG YHUVLRQV RI WKH WUDQVPLWWHG VLJQDO�
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7KH 'HOD\�'RSSOHU IXQFWLRQ 8�I� ~ � VKRZV WKLV ?VSUHDG�
LQ IUHTXHQF\ DQG GHOD\�
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,I WKH �DQ� IQ� ~Q�
V DUH ,,' UDQGRP YDULDEOHV ZLWK DQ
V
]HUR PHDQ DQG LQGHSHQGHQW IURP �IQ� ~Q� WKHQ 8�I� ~ �
LV D JHQHUDOL]HG UDQGRP nHOG ZLWK FRYDULDQFH >�� (T�
���@�

588�I� ~ � I
�� ~ ��  }�DSI�~ �I� ~ �p�I b I ��p�~ b ~ ��� ���

7KXV� WKH VFDWWHULQJ IXQFWLRQ UHJLVWHUV WKH SUREDELOLW\
GLVWULEXWLRQ SI�~ �I� ~ � RI WKH 'RSSOHU DQG GHOD\V�

([DPSOH ��� �40)6� &KDQQHOV DUH DOVR PRGHOHG ZLWK
WKH 4XDGUDWXUH�0RGXODWLRQ )DGLQJ 6LPXODWRU 1RUWK 	
=HLGOHU >�@� &URKQ 	 %RQHN >�@� 3URDNLV 	 6DOHKL >��
SDJHV ���^���@�
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7\SLFDOO\� WKH IDQ�W�J
V DUH FRPSOH[�YDOXHG� -:66 XQ�
FRUUHODWHG *DXVVLDQ UDQGRP SURFHVVHV ZLWK VSHFWUXP
3D

Q
D
Q
�I� GHWHUPLQHG E\ WKH SURSDJDWLRQ HQYLURQPHQW�

,I WKH ~Q
V DUH LQGHSHQGHQW IURP WKH IDQ�W�J
V WKHQ
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7KXV� WKH VFDWWHULQJ IXQFWLRQ UHJLVWHUV WKH GHOD\ DQG
IDGLQJ VSHFWUXP IRU HDFK SDWK�

7KHVH H[DPSOHV VKRZ WKDW RQH PXVW KDYH D WKHRUHWL�
FDO PRGHO WR LQWHUSUHW WKH VFDWWHULQJ IXQFWLRQ� ,Q SUDF�
WLFH� WKH VFDWWHULQJ IXQFWLRQ PXVW EH HVWLPDWHG IURP
D nQLWH QXPEHU RI GLVFUHWH VDPSOHV RI WKH QRLV\� GLV�
WRUWHG� UHFHLYHG VLJQDO GHPRGXODWHG WR EDVHEDQG� &RQ�
VHTXHQWO\� WKHVH HmHFWV PD\ FRQIRXQG LQWHUSUHWDWLRQV
RI WKH VFDWWHULQJ IXQFWLRQ� ,Q RXU VHWXS� WKH GLJLWDO
EDVHEDQG 'HOD\�6SUHDG IXQFWLRQ K%�P�N� LV VPHDUHG
LQ GHOD\ E\ WKH UDLVHG FRVLQH nOWHU [5&�W� DV >�� 6HFWLRQ
���@�

K%�P� N�  [5& e~ K�P7 2V� N7 2V�� ����

ZKHUH 2V �� LV WKH RYHUVDPSOLQJ UDWH� 7KHQ WKH GLJL�
WDO EDVHEDQG 'HOD\�'RSSOHU IXQFWLRQ 8%�I� N� OLQNV WR
8�I� ~ � DV >�� 6HFWLRQ ���@�

8%�I� N�  [5& e~ 8�I� N7 2V� ����

DQG WKH GLJLWDO EDVHEDQG VFDWWHULQJ IXQFWLRQ 3%�I� N�
OLQNV WR WKH VFDWWHULQJ IXQFWLRQ 3 �I� ~� DV

3%�I� N�  [�5& e~ 3 �I� N7 2V�� ����

7KXV� WKH FKDQQHO IXQFWLRQV DUH VPHDUHG E\ WKH UDLVHG
FRVLQH nOWHU�
&KDQQHO HVWLPDWHV DUH DOVR FRUUXSWHG E\ V\VWHP GLV�

WRUWLRQ� QRLVH� DQG GHPRGXODWLRQ HmHFWV� )RU WKLV UHD�
VRQ� WKH 1&& 'DWDVHW DOVR FRQWDLQV H[WHQVLYH nOHV IRU
FDOLEUDWLRQ DQG HPXODWHG 5) FKDQQHOV >�� &KDSWHUV �
	 �@� $PRQJ FDQGLGDWH FKDQQHO HVWLPDWRUV� DQ DGDS�
WLYH nOWHU HVWLPDWH K$)�W� ~ � RI K�W� ~ � ZDV IRXQG WR EH
PRVW UREXVW DJDLQVW WKHVH HmHFWV� ,W KDV D VSXULRXV�IUHH
G\QDPLF UDQJH RI ��� G% DQG UHJLVWHUV WKH GLVWRUWLRQ RI
WKH UDLVHG FRVLQH FDXVHG E\ WKH 2$����� PXOWLFRXSOHU�
$ ')7 RI K$)�W� ~ � JLYHV DQ HVWLPDWH RI WKH 'HOD\�
'RSSOHU IXQFWLRQ� 7KH HVWLPDWHG VFDWWHULQJ IXQFWLRQ LV
REWDLQHG E\ DYHUDJLQJ WKH PDJQLWXGH VTXDUH RI WKHVH
'HOD\�'RSSOHU HVWLPDWHV�
$V D nQDO UHVXOW� 40)6 FKDQQHO SDUDPHWHUV DUH H[�

WUDFWHG DQG WDEXODWHG IRU VXEVHTXHQW XVH LQ 5) FKDQQHO
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HPXODWRUV� 6SHFLnFDOO\� EHVW 1�SDWK FKDQQHO PRGHOV RI
WKH IRUP

HK�W� ~ �  1;
Q �

HDQ�W�p�~ b H~Q� ����

DUH REWDLQHG DV IROORZV� )RU HDFK WP  P7 2V� WKH ��

QRUP GLVWDQFH EHWZHHQ K$)�P� �� DQG H[5& e~ HK�WP� �� LV
PLQLPL]HG VXEMHFW WR SK\VLFDO DQG 5) FRQVWUDLQWV� )RU
H[DPSOH� WKH GLUHFW DQG UHoHFWHG SDWKV LQ WKH EOXHZDWHU
VKLS H[SHULPHQWV FDQQRW EH UHVROYHG LQ WLPH� 7KXV�
RQO\ RQH SDWK VKRXOG EH SUHVHQW� $V WKH VXP RI WZR
SDVVLYH SDWKV� LWV DPSOLWXGH VKRXOG EH QRW H[FHHG ��
0RUH LPSRUWDQWO\� WKH PXOWLFRXSOHU GLVWRUWV WKH UDLVHG
FRVLQH� $WWHPSWV WR nW D UDLVHG FRVLQH PRGHO WR WKLV
GLVWRUWHG GDWD SURGXFH ERJXV SDWKV� 7R FRUUHFW IRU
WKLV GLVWRUWLRQ� D PRGHO IRU WKH GLVWRUWHG UDLVHG FRVLQHH[5&�W� ZDV REWDLQHG IURP WKH ODERUDWRU\ UHIHUHQFH GDWD
>�� &KDSWHUV � 	 �@� 7KLV GLVWRUWHG UDLVHG FRVLQH H[5&�W�
PRGHO LV XVHG WR nW WKH FKDQQHO�

�� 6+,3� %/8(:$7(5

'DWD VHWV ZHUH FROOHFWHG IURP WKH 866 3ULQFHWRQ �&*���
ZKLOH GHSDUWLQJ 6DQ 'LHJR %D\ RQ �� -DQXDU\� ����
DQG Rm WKH FRDVW RI 3RLQW /RPD RQ �� -DQXDU\� �����
7KHVH GDWD VHWV DUH UHSUHVHQWDWLYH RI WKH 1DYDO OLW�
WRUDO HQYLURQPHQW IRU WKH 0LOLWDU\ 8+) EDQG DW UDQJHV
RI � WR �� PLOHV� )LJXUH � LV UHSUHVHQWDWLYH RI WKH
EOXHZDWHU VFDWWHULQJ IXQFWLRQ HVWLPDWHV� 7KH WUDLOLQJ
EDQGV LQ GHOD\ DULVH IURP WKH UDLVHG�FRVLQH ZDYHIRUP
GLVWRUWHG E\ WKH 2$����� PXOWLFRXSOHU� 7R VHH WKLV�
)LJXUH � VKRZV WKH HVWLPDWHG 3'3 SORWWHG DJDLQVW D
UHIHUHQFH 3'3 GHULYHG IURP WKH ODERUDWRU\ UHIHUHQFH
GDWD� 7KH VWDQGDUG WZR�SDWK UHoHFWLRQ PRGHO SUHGLFWV
D SDWK GHOD\ RI ���� QV� &RPELQHG ZLWK WKH VDPSOLQJ
LQWHUYDO RI �� QV� WKH WZR SDWKV KDYH QHDU�SHUIHFW RYHU�
ODS� 7KXV� WKH WUDLOLQJ EDQGV DULVH IURP WKH GLVWRUWHG
UDLVHG FRVLQH ZDYHIRUP� :LWK QHDU SHUIHFW RYHUODS� D
VLQJOH SDWK PRGHO ZDV nW WR K$)�W� ~ � ZLWK WKH DPSOL�
WXGH FRQVWUDLQW MHD��W�M ��� 7KH HVWLPDWHG IDGH UDWHHIH {���� +HUW] LV LQ FRQFRUGDQFH ZLWK WKH PD[LPDO
'RSSOHU I' {��� +HUW]� +RZHYHU� WKLV DPSOLWXGH HV�
WLPDWH H[KLELWV D VORZO\�YDU\LQJ WUHQG WKDW ORZHUV WKH
IDGH UDWH HVWLPDWH DQG FRQIRXQGV 3') LGHQWLnFDWLRQ�
:KHQ WKLV WUHQG ZDV UHPRYHG� WKH HIH {� +HUW] DQG
WKH GHWUHQGHG DPSOLWXGH LV LGHQWLnHG DV *DXVVLDQ RU
QRPLQDOO\ 5LFHDQ ZLWK .  �V }�� ����

�� 6+,3� +$5%25

,Q FRQWUDVW WR WKLV EOXHZDWHU GDWD� )LJXUH � VKRZV WKH
HVWLPDWHG VFDWWHULQJ IXQFWLRQ IRU WKH VKLS LQ WKH 6DQ
'LHJR KDUERU QHDU WKH &RURQDGR EULGJH� 7KHUH LV D

GLVWLQFW VHFRQG SDWK GHOD\HG E\ c~ {�xV DQG VKLIWHG
cI {�� +HUW] IURP WKH GLUHFW SDWK� ,Q DGGLWLRQ� PXOWL�
SOH SDWKV H[WHQGLQJ WR �� xV DUH SUHVHQW DQG WKHVH DUH
DOVR VKLIWHG E\ �� +HUW]� )LJXUH � UHJLVWHUV WKHVH GHOD\V
LQ WKH HVWLPDWHG 3'3 DQG H[KLELWV WKH VWURQJ VHFRQG
SDWK� $ ��SDWK nW WR K$)�W� ~ � LV DOVR VKRZQ LQ )LJ�
XUH �� 7KHVH WZR SDWKV DUH UHODWLYHO\ XQFRUUHODWHG DQG
PRGHO PRVW RI WKH FKDQQHO IHDWXUHV� 7DEOH � UHSRUWV WKH
UHOHYDQW SDWK SDUDPHWHUV DV PHDQ YDOXHV UHIHUHQFHG WR
3DWK � �IH H[FHSWHG��

7DEOH �� ��3DWK nW WR +DUERU� 3DWK � QRPLQDOO\ 5LFHDQ�
&RUUHODWLRQ LV �����

3DWK c~ G% cI IH 3')
� ��� ��� � ��� 5LFHDQ� . ���
� ��� ���� �� ��� 5LFHDQ� . ����

�� +00:9� 85%$1 )5((:$<

5HSUHVHQWDWLYH RI WKH +00:9PHDVXUHPHQWV LV D FKDQ�
QHO VRXQGLQJ FROOHFWHG RQ -DQXDU\ ��� ���� DW �����
ZKLOH WKH +00:9 ZDV GULYLQJ VRXWK RQ ,�� QHDU WKH
6DQ 'LHJR DLUSRUW DW DSSUR[LPDWHO\ �� PSK� )LJXUH �
SORWV WKH HVWLPDWHG SRZHU GHOD\ SURnOH� 7KH PDLQ OREH
LV ZLGHU WKDQ WKDW RI WKH ODERUDWRU\ RU VKLS GDWD DQG
UHJLVWHUV D VHFRQGDU\ SDWK DW �� xV UHODWLYH GHOD\ LP�
SO\LQJ WKDW WKLV FKDQQHO LV GLVSHUVLYH ZLWK UHVSHFW WR
WKH � 0+] EDQGZLGWK� )LJXUH � SORWV WKH HVWLPDWHG
VFDWWHULQJ IXQFWLRQ DQG VKRZV WKH VHFRQGDU\ SDWK LV
VKLIWHG E\ �� +HUW]� 0RUHRYHU� WKHUH DUH VHYHUDO SDWKV
WUDLOLQJ WKH PDLQ SDWK� &RPSDULVRQ ZLWK WKH SRZHU
GHOD\ SURnOH DQG WKH GHOD\�VSUHDG IXQFWLRQ VKRZV WKDW
WKHVH SDWKV FRQWULEXWH WR WKH H[WUD ZLGWK RI WKH PDLQ
OREH� ,Q FRQWUDVW WR WKH VLPSOH WZR�SDWK PRGHO IRU WKH
VKLS� D PXOWLSOH�SDWK PRGHO LV UHTXLUHG WR FDSWXUH WKH
IHDWXUHV RI WKLV FKDQQHO� $ ��SDWK PRGHO ZDV nW WR WKH
GDWD� 3DWKV �� �� DQG � WUDFN WKH PDLQ OREH ZKLOH 3DWK
� WUDFNV WKH VHFRQGDU\ SDWK� )LJXUH � VKRZV WKDW WKLV
PRGHO nWV WKH FKDQQHO ZHOO� 7DEOH � UHFRUGV WKH UH�
VXOWV� %HFDXVH 3DWK � LV VOLJKWO\ VWURQJHU WKDQ 3DWK ��
WKH FKDQQHO LV QRQ�PLQLPXP SKDVH� 3DWK � LV UHODWLYHO\
ZHDNHU DQG FRXOG EH RPLWWHG IURP VLPXODWLRQV� $OVR�
WKH FRUUHVSRQGLQJ FRUUHODWLRQ PDWUL[ LQ (T� �� GHPRQ�
VWUDWHV WKDW WKH PDLQOREH SDWKV DUH KLJKO\ FRUUHODWHG�
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7DEOH �� ��3DWK nW WR WKH +00:9� 3DWK � QRPLQDOO\

5LFHDQ�

3DWK c~ G% cI I
H

3')

� ���� ��� � � 5LFHDQ� . ���

� ���� ���� � � 5LFHDQ� . ���

� ���� ���� � � :HLEXOO� . ���

� ����� ����� �� � 5LFHDQ� . ��

�� &21&/86,216

$ PHWKRGRORJ\ ZDV SUHVHQWHG WR HVWLPDWH DQG PRGHO

FRPPXQLFDWLRQ FKDQQHOV RI LQWHUHVW WR WKH 86 1DY\�

)RU VKLS�WR�VKRUH EOXHZDWHU RSHUDWLRQV� WKH FKDQQHO

VRXQGLQJ H[SHULPHQWV GHPRQVWUDWH WKDW WKH PLOLWDU\

EDQG 8+) /26 FKDQQHO FDQ EH FKDUDFWHUL]HG XVLQJ D

oDW IDGLQJ PRGHO ZLWK D VWURQJ VSHFXODU FRPSRQHQW�

7KXV� UHODWLYHO\ KLJK�GDWD UDWHV DUH SRVVLEOH IRU WKHVH

RSHUDWLRQV XVLQJ VLPSOH UHFHLYHU DUFKLWHFWXUHV� ,Q FRQ�

WUDVW� IRU OLWWRUDO DQG +00:9 XUEDQ RSHUDWLRQV� ODUJH

VFDOH VWUXFWXUHV FDQ LQGXFH VWURQJ PXOWLSDWK FRPSR�

QHQWV WKDW PXVW EH DGGUHVVHG ZLWK PRUH FRPSOLFDWHG

UHFHLYHU VWUXFWXUHV FRXSOHG ZLWK ORZHU GDWD UDWHV�

�� 5()(5(1&(6

>�@ $OOHQ� -� &�� 0� 5HXWHU� 5� &� 1RUWK >����@ 5) &KDQ�

QHO &KDUDFWHUL]DWLRQ 	 (VWLPDWLRQ� 6HTXHQFH�%DVHG

0HWKRGV 3KDVH ,

KWWS�??EREFDW�VSDZDU�QDY\�PLO?KGUORV�

>�@ %HOOR� 3KLOLS $� >����@ &KDUDFWHUL]DWLRQ RI 5DQGRPO\

7LPH�9DULDQW /LQHDU &KDQQHOV� ,((( 7UDQVDFWLRQV RQ

&RPPXQLFDWLRQV 6\VWHPV� 9RO� &6���� SDJHV ���^����

>�@ &URKQ� ,ODQ 	 (UQVW %RQHN >����@ 0RGHOLQJ RI

,QWHUV\PERO�,QWHUIHUHQFH LQ D 5D\OHLJK )DVW )DGLQJ
&KDQQHO ZLWK 7\SLFDO 'HOD\ 3RZHU 3URnOHV� ,(((

7UDQVDFWLRQV RQ 9HKLFXODU 7HFKQRORJ\� 9ROXPH ���

1XPEHU �� SDJHV ���^����
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ship21jan1459: 2−path channel: PDP estimate

  τ: min   max
  6.08    6.91 
  7.93    9.03 
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